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DETAILED ACTION 
Claim Objections 

1 . Claim 1 1 is objected to because of the following informalities: 

Claim 1 1 , on page 2, lines 3 thru 4 recites "a plurality of power supply electrodes 
provided thereon at different positions, thereby providing different voltages to the 
plurality of power supply electrodes." 

Examiner believes that the claim should be amended to state: "a plurality of 
power supply electrodes provided thereon at different positions, thereby providing 
different voltages to the electrodes" 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 11-13 and 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanabe et al. (Tanabe - JP Doc. No. 10188332 A, see the electronic 
translation) in view of Wada et al. (Wada - US Pat. No. 6,480,454 B1). 

Regarding claim 11, Tanabe discloses a light source (Drawing 1, element 1), an 
objective lens (read as condenser lens - 5) for converging outgoing light from the light 
source on an optical recording medium (6) t a phase correcting element (read as liquid 
crystal lens - 4) is provided between the light source (1) and the objective lens (5) to 
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change a wave front of the outgoing light, the phase correcting element including an 
anisotropic optical medium (liquid crystal - paragraph 0043) sandwiched between a pair 
of substrates (paragraph 0017; drawing 2, elements 11 and 12), at least one of the 
substrates being transparent (paragraph 0017), the paired substrates having surfaces 
provided with electrodes (14 and 15) for voltage application to the anisotropic optical 
medium. Tanabe does not disclose that the electrode on at least one of the substrates 
has a plurality of power supply electrodes provided thereon at different positions, 
thereby providing different voltages to the plural power supply electrodes; nor does he 
disclose a control voltage generator for outputting a voltage for changing the wave front 
to the phase correcting element. 

Wada discloses an optical element that comprises liquid crystal lens (Figure 1) 
with two substrates (see Figure 2, elements 11 and 12) and two electrodes (elements 
13 and 17), wherein the electrode on at least one of the substrates (13) has a plurality 
of power supply electrodes provided thereon at different positions (see Figure 3, 
element 13a - parts A-E), thereby providing different voltages to the plural power supply 
electrodes (as shown in Figure 4 - Va-Ve). Wada also discloses the use of a control 
voltage generator (Figure 3, element 13b) for outputting a voltage for changing the wave 
front to the phase correcting element (see column 10, lines 38-46). Combining the 
disclosures of Tanabe and Wada would yield an optical head device with a light source, 
converging lens, phase correcting element, and a control voltage generator. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the disclosures by Tanabe and Wada, the motivation 
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being to produce an optical recording head that has self contained phase correction for 
use in recording data onto optical media. 

Regarding claim 12, Tanabe discloses a light source (Drawing 1, element 1), an 
objective lens (read as condenser lens - 5) for converging outgoing light from the light 
source on an optical recording medium (6), a phase correcting element (read as liquid 
crystal lens - 4) is provided between the light source (1) and the objective lens (5) to 
change a wave front of the outgoing light, the phase correcting element including an 
anisotropic optical medium (liquid crystal - paragraph 0043) sandwiched between a pair 
of substrates (paragraph 0017; drawing 2, elements 11 and 12), at least one of the 
substrates being transparent (paragraph 0017), the paired substrates having surfaces 
provided with electrodes (14 and 15) for voltage application to the anisotropic optical 
medium. Tanabe does not disclose that the electrode on at least one of the substrates 
has a plurality of power supply electrodes provided thereon at different positions, not 
less than two of the plural power supply electrodes being conductively connected 
together through a thin film resistor comprising a conductive thin film. Also, Tanabe 
does not disclose a control voltage generator for outputting a voltage for changing the 
wave front to the phase correcting element. Wada discloses an optical element (Figure 
1, element 10) that comprises liquid crystal lens (15) with two substrates (11 and 12) 
and two electrodes (13 and 17), wherein the electrode on at least one of the substrates 
(13) has a plurality of power supply electrodes provided thereon at different positions 
(13a-13g), not less than two of the plural power supply electrodes being conductively 
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connected together through a thin film resistor comprising a conductive thin film (see 
paragraphs 0088 and 0089). 

Wada also discloses the use of a control voltage generator (Figure 3, element 
13b) for outputting a voltage for changing the wave front to the phase correcting 
element (see column 10, lines 38-46). Combining the disclosures of Tanabe and Wada 
would yield an optical head device with a lig'ht source, converging lens, phase correcting 
element, and a control voltage generator. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the disclosures by Tanabe and Wada, the motivation 
being to produce an optical recording head that has self contained phase correction for 
use in recording data onto optical media. 

Regarding claim 13, the combination of Tanabe and Wada disclose all of the 
limitations of claim 12 as recited in the claim 12 rejection above. Further, Wada 
discloses an electrode (Figure 2, element 13) with the power supply electrodes provided 
thereon is divided into a plurality of divided electrodes (Figure 3, element 13a - parts A- 
E), the respective divided electrodes have more than one power supply electrode 
provided thereon (each of parts A-E can supply a different voltage - see column 10, 
lines 38-46), and not less than two of the power supply electrodes are conductively 
connected together through the thin film resistor (see Figure 4, elements r1-r4). 

Regarding claims 16 and 17, the combination of Tanabe and Wada disclose all of 
the limitations of claims 11 and 12 as recited in the claim 11 and 12 rejections above. 
Further, Tanabe discloses that the substrate (12) has a curvature to it that allows it to 
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serve as a convex lens (see paragraph 0035). Tanabe also discloses that a rubbing 
film of polyimide was applied to the top of the opposite substrate (11) and that an 
antireflective film was formed on the external surfaces of both substrates (see 
paragraphs 0052 and 0053), thus making one of the substrates (11) non-translucent 
from the top. 

Regarding claims 18 and 19, the combination of Tanabe and Wada disclose all of 
the limitations of claims 11 and 12 as recited in the claim 11 and 12 rejections above. 
Further, Tanabe discloses that the anisotropic optical medium is a liquid crystal (see 
paragraph 0043). 

4. Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanabe et al. (Tanabe - JP Doc. No. 10188332 A) in view of Wada et al. (Wada - US 
Pat. No. 6,480,454 B1 ) and further in view of Tokunaga et al. (Tokunaga - US Pat. NO. 
5,905,558). 

Regarding claims 20 and 21 , the combination of Tanabe and Wada disclose all of 
the limitations of claims 11 and 12 as recited in the claim 11 and 12 rejections above. 
Neither Tanabe nor Wada disclose that the electrodes have a resistance of not less 
than 100 ohm/square. 

Tokunaga discloses that the electrodes in his LCD device have a resistance of 
100 ohms or higher (column 9, lines 41-50). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the disclosures of Tanabe, Wada and Tokunaga, the 
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motivation being to create an electrode for an LCD device of an optical head with 
improved laser resolution for data recording. 

Regarding claim 22, the combination of Tanabe and Wada disclose all of the 
limitations of claim 12 as recited in the claim 12 rejection above. Neither Tanabe nor 
Wada disclose that all thin film resistors have a value of resistance in a range from 100 
ohms to 1000 k ohms. 

Tokunaga suggests that the electrodes of the LCD should have a resistance of 
100 ohms or greater (column 9, lines 48-50). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to design the electrode resistances to be 100 ohms or greater, the 
motivation being in order to implement the LCD device. 

5. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanabe et al. (Tanabe - JP Doc. No. 1 01 88332 A) in view of Wada et al. (Wada - 
US Pat. No. 6,480,454 B1) and further in view of Slobodin (US Pat. No. 5,084,777) or 
Jacobson et al. (Jacobson-US Pat. No. 4,127,322). 

The combination of Tanabe and Wada disclose all of the limitations of claims 1 1 
and 12 as recited in the claim 1 1 and 12 rejections above. Neither Tanabe nor Wada 
disclose that each electrode material forming the electrodes has a sheet resistance of 
not less than 1000 times a sheet resistance of a power supply electrode material 
forming the power supply electrodes. 

Slobodin suggests that the sheet resistance of the electrode should be greater 
than 10 10 ohms/square in order to achieve a high resolution (column 2, lines 60-64). 
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Jacobson suggests that the sheet resistance of the electrodes are 1000 ohms (column 
7, lines 52-53). The sheet resistance values that are suggested by Slobodin and 
Jacobson would be 1000 higher than a power supply electrode which would be 
inherently low. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the suggestions of Slobodin or Jacobson regarding the 
sheet resistance values of the electrodes with the disclosure of the LCD device by 
Tanabe and Wada, the motivation being in order to increase power efficiency. 
6. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanabe et al. (Tanabe - JP Doc. No. 10188332 A) in view of Wada et al. (Wada - 
US Pat. No. 6,480,454 B1) and further in view of Tokunaga et al. (Tokunaga - US Pat. 
No. 5,905,558) and even further in view of Hayashi et al. (Hayashi - JP Doc No. H08- 
074033 A). 

The combination of Tanabe, Wada, and Tokunaga disclose all of the limitations 
of claims 20 and 21 as recited in the claim 20 and 21 rejections above. However, 
Tanabe, Wada, and Tokunaga do not disclose that the electrode material comprises 
one of a zinc oxide layer with gallium added thereto and a zinc oxide layer with gallium 
and silicon added thereto. 

Hayashi discloses an electrode for a liquid crystal device in which a zinc oxide 
film with a gallium coating is used as a transparent conductive film (see abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the disclosures of Tanabe, Wada, Tokunaga, and 
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Hayashi, the motivation being to provide the optimal resistance for the thin film 
electrodes of the liquid crystal device. 

7. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanabe et al. (Tanabe - JP Doc. No. 10188332 A) in view of Wada et al. (Wada - 
US Pat. No. 6,480,454 B1) and further in view of Slobodin (US Pat. No. 5,084,777) or 
Jacobson et al. (Jacobson - US Pat. No. 4,127,322) and even further in view of Hayashi 
et al. (Hayashi - JP Doc No. H08-074033 A). 

The combination of Tanabe, Wada, and Slobodin or Jacobson et al. disclose all 
of the limitations of claims 23 and 24 as recited in the claim 23 and 24 rejections above. 
Tanabe, Wada, and Jacobson or Slobodin do not disclose that the electrode material 
comprises on of a zinc oxide layer with gallium added thereto and a zinc oxide layer 
with gallium and silicon added thereto. 

Hayashi discloses that a transparent conductive film (electrode) is comprised of a 
zinc oxide layer with gallium (see abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce the electrode, to be used in the optical device disclosed 
by Tanabe, Wada, and Jacobson or Slobodin, using a zinc oxide with gallium material 
as disclosed by Hayashi, the motivation being to create a clear electrode with a certain 
sheet resistance to implement the LCD device. 



Application/Control Number: 09/830,849 Page 10 

Art Unit: 2651 

Allowable Subject Matter 

8. Claims 14 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 14 is allowable over prior art of record which does not disclose or suggest 
all of the limitations of claim 11, as well as the further limitation that the plural power 
supply electrodes are annular members and are concentrically provided each other, a 
first of the annular members has a radius ratio of 0.65 - 0.85 to luminous flux of 
the outgoing light starting from the light source and passing through the phase 
correcting element, and a second of the annular members has a radius ratio of 0.2 

- 0.4 to the luminous flux. 

Claim 15 is allowable over prior art of record which does not disclose or suggest 
all of the limitations of claim 12, as well as the further limitation that the plural power 
supply electrodes are annular members and are concentrically provided each other, a 
first of the annular members has a radius ratio of 0.65 - 0.85 to luminous flux of 
the outgoing light starting from the light source and passing through the phase 
correcting element, and a second of the annular members has a radius ratio of 0.2 

- 0.4 to the luminous flux. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adam R. Giesy whose telephone number is (571) 272- 
7555. The examiner can normally be reached on 8:00am- 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Hudspeth can be reached on (571) 272-7843. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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